This study examined the association of obesity-related eating behaviors (OREB) with physical activity, sedentariness, and diet quality. Data were taken from a cross-sectional study in 10,791 persons representative of the Spanish population who were $18 y of age in 2008-2010. The following self-reported information was collected on 12 OREB: not planning how much to eat before sitting down, not deciding the amount of food on the plate, skipping breakfast, eating precooked/ canned food or snacks bought at vending machines or at fast-food restaurants, not choosing low-energy foods, not removing visible fat from meat or skin from chicken, eating while watching television or seated on a sofa or an armchair, and taking a short time for meals. Analyses were performed with linear or logistic regression, as appropriate, In conclusion, the association between OREB and obesity is biologically plausible because OREB are associated with energy intake and poor accordance with the Mediterranean diet. Studies on the association between OREB and obesity should control for the confounding effect of physical activity and sedentariness.
Introduction
The main guidelines for weight control recommend avoiding or moderating certain eating behaviors that may lead to weight gain, including skipping breakfast, eating fast-foods, and snacking (1) (2) (3) (4) . In addition, other behaviors have been promoted for healthy eating and weight control, such as choosing low-energy foods (e.g., light foods and/or dairy products), removing visible fat from meat, eating slowly, having meals while seated at a table without distractions from television (TV) 4 viewing, and deciding the amount of food to be eaten before sitting down (1) (2) (3) (4) .
Unfortunately, the relationship between most of these obesityrelated eating behaviors (OREB) and excess weight is still uncertain because OREB may simply be a marker of an unhealthy lifestyle (e.g., low physical activity, sedentariness), which leads to obesity rather than exerting a direct obesogenic effect (5) . However, to our knowledge, no previous population-based study has systematically assessed the association between the most common OREB and physical activity and sedentariness.
Moreover, information on the potential mechanisms of the effect of these OREB on body weight is sparse (5) . OREB may reflect the joint effect of several foods and nutrients that may influence energy balance. However, we are not aware of any previous work that comprehensively analyzes the association between OREB, energy intake, and diet quality, nor are we aware of studies on the association between OREB and the Mediterranean diet (MD), a culturally rooted model for healthy eating that has shown a protective effect against obesity (6, 7) and its consequences (8) .
Accordingly, this study systematically examined the association of 12 OREB with physical activity, sedentariness, energy intake, and diet quality, as represented by accordance with the MD in the adult population of Spain.
Participants and Methods
Study design and participants Data were taken from the Study on Nutrition and Cardiovascular Risk in Spain (ENRICA), whose methods have been reported elsewhere (9) . Briefly, ENRICA is a cross-sectional study conducted from June 2008 to October 2010 in 12,948 persons representative of the noninstitutionalized population aged $18 y in Spain. Information was collected by telephone interview on sociodemographic variables, lifestyle, perceived health, and diagnosed morbidity. Data were subsequently obtained by a face-to-face interview in the participants' households where we used a structured questionnaire to assess OREB and a diet history to obtain food consumption information; a physical examination was also conducted in the households. The final response rate was 51%.
ENRICA participants gave their written informed consent. The study protocol was approved by the clinical research ethics committee of the University Hospital La Paz in Madrid and the Hospital Clinic in Barcelona.
Study variables
OREB. We used information on 12 self-reported OREB. First, we asked participants the following 2 questions about planning and controlling the amount of food served on the plate: 1) "Before sitting down at the table, do you think about how much you intend to eat?" and 2) "Do you decide the amount of food served on your plate?" We also assessed 3) the consumption of any amount of food at breakfast. Skipping breakfast was defined as never eating anything on this occasion. Moreover, we inquired about 4) consuming precooked and/or canned foods, 5) buying chocolates or other snacks in vending machines, and 6) eating in fast-food restaurants. Participants also reported whether they had some mindful eating behaviors such as 7) "selecting low-energy foods," 8) "removing visible fat from meat," and 9) "taking the skin off the chicken" before eating. To assess meal context, study participants were asked 10) how often they had lunch or dinner while watching TV and 11) how often they did so while sitting in a sofa or armchair. Last, we asked about 12) the time, in minutes, that the person usually took to eat breakfast, lunch, and dinner. The cutoffs used to define a short meal were 5 min for breakfast and 15 min for lunch and dinner.
Physical activity and sedentariness. Physical activity was assessed during leisure time by using a validated questionnaire developed for the European Prospective Investigation into Cancer and Nutrition (EPIC)-Spain cohort study (10) , which allowed for estimating energy expenditure in metabolic equivalent hours/wk (11) . As an indicator of sedentariness, we asked participants to report the average time (h/wk) that they spent watching TV in a typical week over the last year. This question has been used in well-known prospective studies (12) and has been shown to be reliable (13) and to have criterion validity (14) .
Diet.
A computerized diet history, developed from the one used in the EPIC-Spain cohort study (15, 16) , was used to assess habitual food consumption in the previous year. The diet history asked about the food consumed in a typical week, and all foods consumed at least once every 15 d were recorded (e.g., one food might be consumed once per week during 2 seasons in the last year, which is equivalent to consuming this food once every 15 d during the whole year). Nutrient intake was estimated by using food-composition tables for Spanish and international foods (17) (18) (19) (20) (21) .
Accordance with the MD was evaluated with the Mediterranean Diet Adherence Screener (MEDAS) score (22) , which represents the traditional MD consumed in Spain at around 1960 (23) . This is important because the average diet in Spain has substantially departed from the MD over the last decades. The MEDAS score ranges from 0 to 14, so that a higher value indicates better MD accordance (Supplemental Table 1 ). We considered that an MEDAS score $9 represents a modest accordance with the MD (22) .
Given that there is no standard definition of the nutrient composition of the MD, we used the nutrient intake targets of the higher unsaturated fat variant of the Optimal Macronutrient Intake Trial to Prevent Heart Disease (OmniHeart) diet (24, 25) as indicative of the nutrient profile of the traditional MD (26) (Supplemental Table 1 ). The OmniHeart diet score ranges from 0 to 12. A higher value represents better accordance, and score of $4 (median in the study population) was deemed to indicate modest accordance with the nutrient composition of the MD (25) .
Other variables. In addition to age, sex, education, and occupationbased social class, we used information on other variables that have been shown to be associated with eating behaviors or with physical activity, sedentariness, and diet quality, such as tobacco smoking, alcohol intake, and physical activity at work. Information was also used on physiciandiagnosed morbidity reported by the participant, including coronary disease, stroke, cancer at any site, and osteomuscular disease (osteoarthritis, rheumatoid arthritis, and hip fracture).
Last, height and weight were measured in standardized conditions (27) . BMI was calculated as weight in kilograms divided by squared height in meters.
Statistical analysis
Of the 12,948 study participants, we excluded the following individuals because of missing data on some study variables: 1117 were missing data on at least one OREB, 46 were missing data on physical activity or time watching television, 86 were missing data on diet or had extreme values for total energy intake (men: #800 or $5000 kcal/d; women: #500 or $4000 kcal/d), and 908 had potential confounders. Thus, the analyses were conducted in 10,791 individuals.
The relationship between each OREB and energy spent in physical activity, time watching TV, and energy intake was summarized with b coefficients and their 95% CI obtained from linear regression models. The association between each OREB and accordance with the Mediterranean dietary pattern was estimated with OR and 95% CI obtained from logistic regression. Last, analyses were repeated by using the number of OREB (range: 0-12) instead of each isolated OREB as the main independent variable. To allow for a sufficient number of individuals in each category, the number of OREB was grouped into 5 categories: #1, 2, 3, 4 and $5. We tested for linear trend by modeling the number of OREB as a continuous variable. Analyses were adjusted for age, sex, education, social class, smoking, alcohol consumption, binge drinking, physical activity at work, BMI, and reported morbidity.
Significance was set at P , 0.05. To take the sampling design into account, all analyses were performed by using the survey procedures in Stata, version 11.1 (2009; StataCorp LP).
Results
Approximately one-half of the individuals included in the present analyses were women, .70% had completed secondary or university studies, and almost two-thirds were overweight or obese ( Table 1) . The most frequent OREB were eating while watching TV, not planning how much to eat before sitting down, not choosing low-energy foods, and consuming precooked and/ or canned foods ( Table 2 ). In contrast, other OREB were infrequent, such as buying snacks at vending machines and skipping breakfast (Table 2) .
Rarely choosing low-energy foods and rarely removing visible fat from meat showed a significant association with lower energy spent in leisure-time physical activity ( Table 3 ). The rest of the OREB, with the exception of deciding the amount of food on the plate and eating while seated on a sofa or armchair, showed associations in the same direction, although they did not reach significance. Moreover, frequently eating precooked/canned food or at fast-food restaurants, eating while watching TV, and eating while seated on a sofa or armchair were significantly related to a longer time watching TV (Table 3) .
OREB were associated with a higher energy intake, with the exception of never deciding the amount of food on the plate, skipping breakfast, eating while seated in a sofa or armchair, and taking a short time to eat, which were associated with lower energy intake ( Table 4) . Moreover, each OREB, with the exception of deciding the amount of food on plate, skipping breakfast, and eating precooked/canned food, was associated with a lower frequency of MD accordance, as assessed by the MEDAS score. Results were unchanged when MD accordance was defined as MEDAS $7, which is the median in the study sample (data not shown).
Those individuals who did not plan how much to eat before sitting, who chose low-energy foods, and who rarely removed fat from meat or the skin from chicken were significantly less likely to have a diet whose nutrient profile was accordant with the MD, as assessed with the OmniHeart diet score (Table 4) . Results were similar when analyses were additionally adjusted for total energy intake or when the MEDAS and OmniHeart diet scores were modeled as a continuous variable using linear regression (data not shown).
Last, an increasing number of OREB were associated with decreasing physical activity, more time watching TV, an increasing total energy intake, and a decreasing frequency of MD accordance, either with MEDAS or OmniHeart diet scores (P-trend , 0.001 in all cases) ( Table 5) . Results were similar when analyses were restricted to the 4 most frequent (.40% in the study sample) OREB (data not shown).
Discussion
Our results showed that a greater number of OREB are associated with lower physical activity, more time viewing TV, a higher energy intake, and a lower frequency of a healthy diet, as represented by the MD.
Most observed associations were of modest magnitude because, compared with individuals with only #1 OREB, those with $5 OREB spent 2.6 metabolic equivalent hours/wk less in physical activity, watched TV for only 2.2 h/wk more, and ingested an additional 163 kcal/d. However, if maintained over time, only a small energy imbalance is required to produce substantial weight changes. For instance, each 25-kcal/d change in energy intake could lead to an eventual bodyweight change of about 1 kg over 3 y in an average overweight adult (28) . 4 Eating breakfast in #5 min and lunch and dinner in #15 min.
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Our results could also have public health importance because several OREB are very frequent in the population. In fact, the study associations were observed even when analyses were restricted to the following 4 OREB that had a population prevalence .40%: eating while watching TV, not planning how much to eat, not choosing low-energy foods, and consuming precooked and/or canned foods. Of note is that the first 3 behaviors on this list are conceptually easy to modify with appropriate educational interventions. Moreover, these behaviors tend to cluster, because 33% of the population presents 3 of these factors simultaneously and 12% present all 4. This observation may stimulate research into the underlying influences responsible for the observed behavioral clusters. Also, it suggests that interventions that address several OREB together might be more efficient than those directed to individual OREB.
One interesting finding is the dose-response inverse association between the number of OREB and accordance with the MD. It raises the possibility that the health effects of the studied OREB could go beyond excess weight to include other outcomes related to the MD, such as hypertension (26) , coronary disease (29) , cancer (30) , and total mortality (31) .
Our results are consistent with previous research on some specific OREB behaviors. Keski-Rahkonen et al. (32) reported that skipping breakfast had a modest association with a sedentary lifestyle in both adults and adolescents in Finland. Also, adult breakfast eaters performed regular exercise more ), and morbidity (coronary disease, stroke, asthma, cancer at any site, osteomuscular disease); (n = 10,791). *P , 0.05, y P , 0.01, ‡ P , 0.001. MET-h, metabolic equivalent hours; TV, television. 2 Analyses based on 9606 participants who ate meat. 3 Analyses based on 9249 participants who ate chicken. 4 Eating breakfast in #5 min and lunch and dinner in #15 min.
frequently than did breakfast skippers in the United States (33) and Taiwan (34) . Moreover, the dietary energy density intake was lower among breakfast reporters than among nonreporters in US adults participating in NHANES 1999 NHANES -2004 .
Snacking has been associated with an additional 1.5 h/wk of TV viewing compared with not snacking in Spanish adults (36) . Energy-dense snack intake and snacking behavior have also been linked to more TV viewing time in young adults in Canada (37) . In addition, several, but not all (38) , studies have found that snacking is associated with poorer diet quality. Snacking has been linked to a higher intake of total energy, total fat, animal and vegetable fat (36) and to a greater consumption of fastfoods, sweets, and sugar-sweetened beverages (39) . In Finland a snack-dominated eating pattern was associated with a higher sucrose and lower fiber intake in women (40) . Last, Smith et al. (41) found that eating takeaway food twice or more a week was associated with poorer diet quality and more time watching TV and sitting in young men and women. Fast-food consumption was also inversely associated with diet quality both in Spain (42) and in the United States (43) .
The mechanisms of some of the observed associations are easy to guess. For instance, eating while watching TV or eating while seated on a sofa or an armchair could naturally be associated with more time watching TV. This is also the case for , and morbidity (coronary disease, stroke, asthma, cancer at any site, osteomuscular disease). 3 Values are OR (95% CI) by logistic regression and adjusted for the same variables as in the linear regression. 4 Analyses based on 9606 participants who ate meat. 5 Analyses based on 9249 participants who ate chicken. 6 Eating breakfast in #5 min and lunch and dinner in #15 min.
Eating behavior, physical activity, and diet quality 1325 eating precooked/canned food and snacks, because it is known that this type of food is frequently consumed while watching TV. In fact, there is some evidence that it is the type and amount of food consumed while viewing TV that is responsible for the association between TV viewing and excess weight (44) . For other OREB (e.g., not planning how much food to eat or not removing fat from meat), their mechanistic links with low physical activity and sedentary lifestyle are as yet unknown, but they may simply represent one manifestation of the widely reported tendency of unhealthy behaviors to cluster (45) . In fact, recent evidence suggests that a neurocognitive link might contribute to the clustering, because eating behaviors and physical activity share a decision-making process that involves selfregulation mediated by the neural system (46) . Some research has been done on the mechanisms of the association between several OREB and energy intake. Breakfast skipping may lead to increased ghrelin secretion and hunger, resulting in overeating during the day (47) . Moreover, low-energy foods usually have lower energy density than their regular counterparts. Also fast-foods, snack foods, and red meat with visible fat are highly palatable, energy-dense foods. Experimental studies have also shown that watching TV may be a distraction while eating and result in a delay in normal mealtime satiation and a reduction in internal satiety signals (48, 49) . Last, eating quickly may lead to consumption of larger amounts of food.
Several methodologic aspects of this study should be discussed. First, the response rate (51%) in the ENRICA study and the number of missing data for some important variables (OREB and potential confounders) are a cause for concern. It should be noted that although the response rate was somewhat lower than in the NHANES III, which was conducted in 2007-2008 in the United States (50) , it was among the highest rates in the National Health Interview and Examination Surveys conducted in Europe (51) . Moreover, the composition of the analytical sample in this study closely resembled the age, sex, and educational level distribution of the population of Spain in 2009. Last, we found no suggestion that the missing data could be related to the study variables, so that it is likely that these missing data just reduced the strength of the observed associations. Second, the cross-sectional design did not allow for establishing causality. In fact, some unexpected findings could be due to this design. For instance, the lower energy intake of those not deciding the amount of food on their plate may result from their being overweight or needing dietary therapy (i.e., someone else may take care of them and decide on their diet). Likewise, the lower energy intake of breakfast skippers may be a form of dieting to control body weight. Nevertheless, in this study not deciding the amount of food on the plate and skipping breakfast were associated with taking a short time to eat [OR (95% CI): 1.53 (1.01, 2.32) and 1.21 (1.03, 1.43), respectively], which may account for these individuals' lower energy intake. Third, OREB were self-reported. Thus, our results could be subject to some recall bias and to the natural tendency of individuals to report more socially desirable behaviors. Accordingly, it is possible that the magnitude of many observed study associations is even smaller than reported.
We conclude that the association between OREB and obesity has certain biological plausibility because OREB are associated with higher energy intake and poorer diet quality. Studies on the association between OREB and obesity should control for the confounding effect of physical activity and sedentariness. However, given that OREB are also associated with low physical activity and sedentariness, the latter variables may act as confounders of the association between OREB and obesity, and should be controlled for in future research.
TABLE 5
Association of the number of obesity-related eating behaviors with leisure-time physical activity, time spent watching television, and energy intake and accordance with the Mediterranean diet (MEDAS score $9 or OmniHeart diet score $4) ; MET-h, metabolic equivalent hours; OmniHeart, Optimal Macronutrient Intake Trial to Prevent Heart Disease (score range: 0-12); TV, television. 2 Obesity-related eating behaviors are as follows: not planning how much to eat before sitting down, never deciding the amount of food on the plate, always skipping breakfast, consuming precooked and/or canned foods $1 time/wk, buying snacks at vending machines $1 time/wk, eating at fast-food restaurants $1 time/wk, never or almost never choosing low-energy foods, never or almost never removing visible fat from meat, never or almost never removing skin from chicken, eating while watching TV . 2 times/wk, eating while seated on a sofa or an armchair .2 times/wk, and taking a short time to have breakfast, lunch and dinner. 3 Values are b (95% CI) obtained from linear regression and adjusted for age, sex, educational level (primary or lower, secondary, university), social class [I-II (nonmanual), III-IV (manual)], smoking (never smoker, former smoker, current smoker), alcohol consumption (former drinkers, abstainers, ,1 time/wk, $1 time/wk), binge drinking (yes, no), physical activity at work (unemployed, sedentary work, standing work, manual or heavy work), BMI (,25, 25-29.9, $30 kg/m 2 ), and morbidity (coronary disease, stroke, asthma, cancer at any site, osteomuscular disease). 4 Values are OR (95% CI) obtained from logistic regression and adjusted for the same variables as in the linear regression.
